Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2023

Supplementary information for

Concise assembly of ethynyl-6,8-dioxabicyclo[3.2.1]octanes from acetylenes and ketones

Elena Yu. Schmidt, Ivan A. Bidusenko, Nadezhda I. Protsuk, Igor A. Ushakov and Boris A.

Trofimov*

A.E. Favorsky Irkutsk Institute of Chemistry, Siberian Branch of the Russian Academy of

Sciences, 1 Favorsky St., 664033 Irkutsk, Russian Federation

*Corresponding authors: boris_trofimov@irioch.irk.ru

Table of contents

'H and 3C Spectra of 2-acetyl-3,4-0ihYArOPYIANS 2.........oveeveeeeeeeeeeeeeseeeeeeeeeseeereeeeseeeeeneeeseeees S2
'H and '*C Spectra of acetylenic @lCONO0I 4............ccooovvrveieeereeeeeeeees e S13
'H and **C Spectra of 7-ethynyl-6,8-dioxabicyclo[3.2.1]0CtaNES 5 ...........vvverveerrrereeerisreeens S32

S1


mailto:boris_trofimov@irioch.irk.ru

'H and *C Spectra of 2-acetyl-3,4-dihydropyrans 2

=) LLYMNNOO QN o NEOoHa
M AR NN RO - TLET Lo
w NaNNNNNA NN N HeAdAA

T [ =V

a
N
f

p

2.06-T

)

T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
ppm

'H NMR Spectrum of 2a (400.1 MHz, CDCl5)

© o © moomTam m
& 3 R IREAISRD 2 @ @ @
@ @ S MBS BB LT M I « S
3 ¢ A BIIXYZ 33 8 N o R
] S 0 nodsdsgg S 5 3 LSRN

S e Vo

o—— VRVPRNTMTIN WSO W SRS

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0
ppm

3C NMR Spectrum of 2a (100.6 MHz, CDCls)
S2




8L°T
87T /
8T
8’1 \
Lre—

£T'E
145
ST'E
ST'E
LT'E
LT'E
8T'€E
6T°E

ELE
8L€

9's
£€9'S >

1L
we
€L
YL
STL N
€L
8b°L
v9'L \
99°L
¥8'L
98°L

)

I

Foot |

Foerel

F oot

Frorp

oot

EyrTh

Wﬁm,oﬁ

Fore

Es0t

T T T T T T T T T T
45 4

5.0
ppm

'H NMR Spectrum of 2b (400.1 MHz, CDCI

2.0 1.5 1.0 0.5 0.0

2.5

3.5 3.0
3)

.0

9.5 9.0 8.5 8.0 7.5

10.0

S6'vC —

¥8'9€ —
oT'or —

w8 —

0T°€0T —

wyet
£€6'CT
8L°9¢T
89°LCT
[44:149
+9°8¢T
[VA:741
SL°8TT
64'8CT
ETGET —

8T6ET —

99'bbT —

05°0ST —

¥9°60C —

210 260 ;90 1‘80 1;0 1‘60 ILSO 1L10 1‘30 1‘20 1‘10 160 ';O éO 70 60
ppm
3C NMR Spectrum of 2b (100.6 MHz, CDCl5)

T
220

S3



80T~
ot

mm.ﬁ/

T
T N
w1

60°C —

LET—
6v'C —
65T —
87T
88'C
68'C
68'C
16T
16°C
(x4
€6°C

€€°S
€€'S
€E°S
ve's

17l
NNNW
€z

ver
152~
€5

99°L w

89°L

/]

|

5.5

1

Fure

Foot

Foe

T'E

T'E

Feot

Foo |

Fooz

Eeoz |

T T T T T T T T T T T T T T
6.0 5.0 4.5 4

6.5

7.0

0.0

3.0 2.5 2.0 1.5 1.0 0.5
ppm
'H NMR Spectrum of 2¢ (400.1 MHz, CDCls)

3.5

.0

9.5 9.0 8.5 8.0 7.5

10.0

JANT4

mm.ﬁNV.
L8V~
wH.mN\

9v'6E —

07’8 —

90T —

05°b2T
sgver
0z'6zt

oveet =
9L'TET —
66'9ET ~\_
st 7
sracr/

9T'6vT —

€201 —

Me

WJVWWNWWJM AT Y —

210 260 ;90 1‘80 1;0 1‘60 ILSO 1L10 1‘30 1‘20 1‘10 160 ';O éO 70 60
ppm
3C NMR Spectrum of 2¢ (100.6 MHz, CDCl5)

T
220

S4



Ly'S —

LEL
ob'L
Sb'L
0S5 ~&
T9L~
69°L —
oL \
YL
88°L
06°L

S S

Fese |
Foet

Fove |

4

4.5

5.0
ppm

T T
5.5

6.0

6.5

= %cee |

7.0

Feoz
bszg
Fss86

Fore

0.0

0.5

2.0 1.5 1.0

2.5

3.0

3.5

.0

9.5 9.0 8.5 8.0 7.5

10.0

'H NMR Spectrum of 2d (400.1 MHz, CDCls)

et~
80°ST_
1€

Sv'6E —

9€°L8 —

TL°S0T —

oo.mNﬁ
wv.mNﬁ /
9T/t
9Lt W
6bLTT
£46°8CT \‘
66'8CT

90°THT
0T’ TPT v.

88'8bT —

1001 —

210 260 ;90 1‘80 1;0 1‘60 ILSO 1L10 1‘30 1‘20 1‘10 160 ';O éO 70 60
ppm
3C NMR Spectrum of 2d (100.6 MHz, CDCl5)

T
220

S5



20

30

40

50

60

70

2
=]
1
=]
[ e~
< 9667 ~\_
‘T M- o7 —
Mmq > —_— Fsoe st
0T r
W't 7 ~— = Feot n
m:\ F e
W' 8€°6€ —
o
60c— Feoe |
n 1£°55
05T~ f = To.ﬁ Fa o~ Py
852 ™
98T | —_
=2 — —lerls B
™
16 O
" -
| I N
(3]
€8~ _ h\% 0¢
coc —" . S
r<
—
0 8
r<
NJ
~ ¥8°50T
fooTT "
| 2 m nn/_.v 06°0TT
na SEEIT
L Y IH'ETT
o _ . o YT
8¢S — —— 00T | 1n L
= sLn
>
o = 25671~
e % ezt~
(o 06'9€T —
La w SETHT —
o o
mmuw = —_ o = ez | o M 78'8pT —
RN E£0T nZ
61°L L .
6L —_— ] = Tzob T SB'6ST~,
e’ > Lw 5 £6'65T
o
o
wn
o
Q
o
Y @]
[ o
(@) 10607 — m
o o
= Fe
=

80

90

100

3C NMR Spectrum of 2e (100.6 MHz, CDCl5)
S6

120

130

140

150

WWWWWWWWWWWWMMWWWWWWWW

210 200 190 180 170 160

220




L0°T~
801~
9ETN_

8€'T
6E'T N
w'T
80 —
9T —
98—
S8°C
L8°C V

68°C \

06'C

/e~
sg'e "

€T'S
vTs W.
vTs

2y
27

sL AN
vS'L—
89°L —
7L /

/]

T

e

———————= 6o |

N

Fzy

- oz

MeO

L Te [
N

= Esoz |

T T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4

6.5

7.0

0.0

3.0 2.5 2.0 1.5 1.0 0.5
ppm
'H NMR Spectrum of 2f (400.1 MHz, CDCls)

3.5

.0

9.5 9.0 8.5 8.0 7.5

10.0

0r T~
8L VT~
orse—"

T'6E —

Nv.mmv

9b'SS

£6'98 —

6L°€0T —

06°€TT ~
60'PTT

T6°STT ~
[T T
orser
66'TET -

£6'80T —

SEEST~
98'65T

0€0TC —

OMe

MeO

210 260 ;90 1‘80 1;0 1‘60 ILSO 1L10 1‘30 1‘20 1‘10 160 ';O éO 70 60
ppm
3C NMR Spectrum of 2f (100.6 MHz, CDCl3)

T
220

S7



80T~
ot
9T
6€'T

ov'T N

w'T
80°C —

LT —
L8
S8°C
98'C

(8T
L8°C
68°C
68C
06°C

1€ —

90°L ~
[AVEe

9L

6S°L V
0L'L—
YL

—
—

Fze

Feot

Fere

WNO.A

oot I

Foot |

Ferv

Fsoz

Feoz |

T T T T T T T T T
4

5.0
ppm

'H NMR Spectrum of 2g (400.1 MHz, CDCl5)

0.0

0.5

€T~
YEbT
AN TAa

1.0

1.5

€6 —

2.0

3.0 2.5

3.5

.0

90°48 —

4.5

TES0T —

6E°STT
LS°STT
T9°STT
8L°STT
0€°9zT
6€°9CT V.
99T \‘
¥8°9¢T
TS TET \

SP'SET 7

£€°8PT —

€ 19T
SLT9T V

68°€9T —7
TTy9T \

8.0

8.5

9.0

9.5

69°60C —

10.0

210 260 ;90 1‘80 1;0 1‘60 ILSO 1L10 1‘30 1‘20 1‘10 160 ';O éO 70 60
ppm
3C NMR Spectrum of 2g (100.6 MHz, CDCls)

T
220

S8



80T~
ot
9T

6E'T
ow.HN
w'T
90'C —

8v'C —
85T —
+8'C
+8'C V.
98'C
98'C
L8°C
88'C
68'C
68'C

LE'S
8€'S v

9€'L
LEL
8€°L
6L —
S'L—F
vS'L 7/

99,
L9°L

89°L

Fere

I

- Toq
Foot I

4

4.5

5.0
ppm

T T T
6.0 5.5

6.5

7.0

Bory

= E€0C

J Foe |

0.0

0.5

2.0 1.5 1.0

2.5

3.0

3.5

.0

9.5 9.0 8.5 8.0 7.5

10.0

'H NMR Spectrum of 2h (400.1 MHz, CDCls)

T~
S8'PT~_
or'sz

bT6E —

5048 —

S0'90T —

08°sCT
8€°9CT V

SL8TT~
se'8z1

€€'60C —

210 260 ;90 1‘80 1;0 1‘60 ILSO 1L10 1‘30 1‘20 1‘10 160 ';O éO 70 60
ppm
3C NMR Spectrum of 2h (100.6 MHz, CDCl3)

T
220

S9



80T~
60T
9T~

6E'T
mm.ﬁN
w'T
90C —

8Y'T ~
vST

£8'C
S8'C V

98'c \
88°C

8€'s —

Sv'L
yA A /
[A WA

YS'LF
65°L \
192

Froe

Fot

_ w 2€0T

ST

Fot

[MH/S. |

T
0.0

0.5

1.0

T T T
2.0 1.5

'H NMR Spectrum of 2i (400.1 MHz, CDCl3)

T
3.0

3.5

T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0

9.5

T
10.0

T~
68'v7
0z'sz

£26E —

€148 —

£LT°90T —

vbeet
o0szet v

ozt -7
et \
YLTET 7
S6'TET *
9THET

$98eT "

6T 8T —

T€60C —

Br

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
ppm
3C NMR Spectrum of 2i (100.6 MHz, CDCls)

220

S10



60T~
jiSEd

LS'T
09°T /
09°T
€9°T \

we—

SPT_
157~

(44
€6°C W

S6'C \

L6'C

LS —

00°Z
T0°L
T0°L
[4ra
v0'L
v0'L
S0°L
S0°L
90,
9TL
L
L
0g'L
0g'L
TeL
T€L
veL
SE€L

Feoe

Fzrt

0T
20T

v |
10'T
0’1

T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4

0.0

3.0 2.5 2.0 1.5 1.0 0.5
ppm
'H NMR Spectrum of 2j (400.1 MHz, CDCls)

3.5

.0

4.5

9.5 9.0 8.5 8.0

10.0

SOTT~
SEhT_
665

Ly'6E —

6€'98 —

TLP0T —

er'ezt /
98'€T

T6'vTT V
65°S2T

9Lt \“
o0s°set

TTHET —
LEEPT L
€E'SHT ~

9b'80C —

I

Ut

210 260 ;90 1‘80 1;0 1‘60 ILSO 1L10 1‘30 1‘20 110 160 ';O éO 70 60
ppm
3C NMR Spectrum of 2j (100.6 MHz, CDCl3)

T
220

S11



780~
v8'0~"
T~
[AR S

SLT—
€0°C
S0'C k
90z f
80°C
(x4
61°C
€2T
STT
9zt

8C'C

NS

Fres

Feoz

0.5

1.0

1.5

4.5

5.0
ppm

9.5 9‘.0 8.5 g.o 7‘.5 7.0 6.5 6‘.0 5‘.5
'H NMR Spectrum of 2k (400.1 MHz, CDCls)

T
10.0

£€°9T ~_
SCT—
8061

89T —

wee —
69°€r —

LE°88 —

9 TITT —

¥9°9¢T
mwNNﬁ/
16°LTT W.
T8t
978t \
or'6CT
§S9ET —
0L'8ET —

EEPPT —

9£'60C —

T T T T T T T T T T T
170 130 120

210

220

110
ppm

3C NMR Spectrum of 2k (100.6 MHz, CDCl3)

150 140

160

190 180

200

S12



'H and *3C Spectra of acetylenic alcohol 4
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